Existence of a p-glycoprotein drug efflux pump in cultured rabbit conjunctival epithelial cells.
To determine whether a p-glycoprotein (P-gp) drug efflux pump exists in cultured rabbit conjunctival epithelial cells (RCEs) to restrict the absorption of cyclosporin A (CSA) and other lipophilic drugs such as verapamil and dexamethasone. The anti-P-gp monoclonal antibody (mAb) C219 was used in western blot analysis to reveal the presence of P-gp in freshly isolated and cultured RCEs. Bidirectional transport of tritiated CSA, verapamil, and dexamethasone (0.5 or 5.0 microM) across cultured RCEs was evaluated in the absence and presence of P-gp inhibitors and an external mAb to P-gp (4E3). Western blot analysis of lysates of freshly isolated and cultured RCEs with C219 mAb revealed a 170-kDa membrane protein band. At 0.5 microM CSA, the basal-to-apical (ba) apparent permeability coefficient (P(app) that is, efflux) was 9.3 times higher than that in the apical-to-basal direction (that is, influx). At 5 microM, this ratio was halved. Net CSA secretion was blocked completely at 4 degrees C. Verapamil (100 microM), progesterone (100 microM) and 4E3 mAb (5 microg/ml) increased CSA influx three times, while reducing efflux by 50% to 70%. Verapamil and progesterone inhibited CSA efflux in a concentration-dependent manner. In all cases, net secretory CSA flux was markedly reduced. The P(app) for verapamil (0.5 microM) and dexamethasone (0.5 microM) in the ba direction was 3.4 and 1.6 times, respectively, which was higher than that in the opposite direction. The 4E3 mAb reduced net verapamil secretion by 65%. There may exist a P-gp-mediated drug efflux pump on the apical aspect of the rabbit conjunctiva to restrict the absorption of cyclosporin A and other lipophilic drugs.